A Gram-stain-positive, aerobic, non-spore-forming, atrichous and short rod-shaped endophytic actinomycete, designated strain BGMRC 2075 T , was isolated from the leaves of Kandelia candel, and was subjected to polyphasic characterization to unravel its taxonomic position. . 7H 2 O, 13.0 g agar, pH 7.2-7.4] before being incubated at 28 C for 4 weeks. The obtained colonies were selected and restreaked repeatedly on ISP2 medium [2.0 g yeast extract, 2.0 g malt extract, 2.0 g D-(+)-glucose anhydrous, 1000 ml aged seawater, and 14.0 g agar powder] to obtain pure cultures. Purified strains were stored as glycerol suspensions with ISP2 liquid medium (30 %, v/v) at À80 C. Among these strains, one strain designated BGMRC 2075 T , showed low 16S rRNA gene sequence similarity to other members of the genus for which further characterization on the basis of phenotypic, chemotaxonomic and molecular analyses were done to propose its taxonomic position.
The genus Nocardioides with Nocardioides albus as the type species, is a group of Gram-positive bacteria that are widely distributed in nature, and was firstly proposed by Prauser [1] . The major chemotaxonomic features are a quinone system with the major menaquinone MK-8(H 4 ) and LL-2,6-diaminopimelic acid (LL-DAP) as diagnostic diamino acid of the peptidoglycan [1] [2] [3] [4] . The fatty acid profiles are composed of both branched and straight-chain fatty acids [2] . At the time of writing, the genus comprises more than 80 species with validly published names (http://www.bacterio. net/nocardioides.html). These species have been isolated from a wide variety of sources, like soils [5] [6] [7] [8] , seawater [9, 10] , sediments [11] [12] [13] , plants [14] [15] [16] , glacier [17] , sea urchins [18] and volcanic ash [19] . The present study reports another novel endophytic actinomycete of the genus Nocardioides isolated from the leaves of Kandelia candel.
During the course of studies on endophytic antinomycetes associated with Kandelia candel located in Beihai city, Guangxi province, China (21 24¢42 †N 109 09¢46 †E), leaf samples were collected and disinfected by 5 % sodium hypochlorite and 75 % ethanol. The surface-sterilized leaf was ground into a powder by using a mortar, and distributed on International Streptomyces Project (ISP) 4 C. Among these strains, one strain designated BGMRC 2075 T , showed low 16S rRNA gene sequence similarity to other members of the genus for which further characterization on the basis of phenotypic, chemotaxonomic and molecular analyses were done to propose its taxonomic position.
Morphological and physiological characteristics were observed on R2A medium unless otherwise stated. Growth and colony morphology were observed after 4 days of incubation at 28 C. Cell morphology was determined by using scanning electron microscopy (EVO MA 10; CARL ZEISS). Gram-staining test was carried out by using the standard Gram reaction [20] . Growth under different conditions (anaerobic and aerobic) and at different pH values (pH 4.0-12.0, at intervals of 0.5 pH unit using the buffer system as recommended by Xu et al. [21] ), and tolerance to NaCl (0-15 %, w/v, with an interval of 1 %) were determined on R2A medium. Cultural characteristics were determined by observing growth of the strain at 28 C for 2 weeks on ISP2, ISP3, ISP5 and ISP7 agars [22] , R2A agar (Hopebio) and tryptic soy agar (TSA; LandBridge); the ISCC-NBS colour charts [23] were used to assess colony colours. The temperature range for growth was determined by incubating cells in ISP2 medium broth at 4, 10, 15, 20, 28, 32, 34 and 35 C for 2 weeks. Oxidase activity was examined using 1 % (w/v) N, N,N¢,N¢-tetramethyl-p-phenylenediamine reagent, and catalase activity was assessed by observing bubble production following addition of 3 % (w/v) H 2 O 2 solution. Tests for H 2 S production, urease activity, hydrolysis of cellulose, gelatin, starch, Tweens 20, 40, 80, coagulation and peptonization of milk were performed as described by Gonzalez [24] . Other enzyme activities and biochemical characteristics were determined by using API ZYM kits (bioM erieux) according to the manufacturer's instructions. Sole carbon source utilization and chemical sensitivity assays were determined by using the API 50CH system (bioM erieux) and Biolog GEN III MicroPlates (Biolog) according to the manufacturers' instructions.
Colonies of strain BGMRC 2075
T were round (about 1-2 mm in diameter) and white to cream. Spores are not formed. Cells of BGMRC 2075
T were Gram-stain-positive and aerobic. Scanning electron microscopy showed that the cells were short rods and measured about 0.3-0.7Â0.8-3.1 µm (Fig. 1) . Aerial mycelium was not observed. Strain BGMRC 2075
T was found to grow at a temperature range of C, pH range of 7-11 and was able to tolerate NaCl at a range of 0 to 10 % (w/v). Optimum growth was observed at 28 C, pH 6.5-7.5 and with 2 % NaCl. All the physiological characteristics of strain BGMRC 2075 T were consistent with the description of the genus Nocardioides [25, 26] . The strain was positive for oxidase, catalase and urease activities. The strain could not hydrolyse cellulose, gelatin, starch and Tweens 20, 40 and 80. Differences in physiological and biochemical characteristics between strain BGMRC 2075 T and its closest related type strains are listed in Table 1 .
Biomass for the chemotaxonomic characterization was obtained from strain BGMRC 2075 T growing on ISP2 medium after 5 days. The isomer type of the cell-wall peptidoglycan was analysed by HPTLC [27] . For sugar analysis, cell walls were hydrolysed in 0.5 M H 2 SO 4 at 120 C for 75 min [28] and analysed by TLC on cellulose plates [27] . Polar lipids were examined by two-dimensional TLC on silica gel 60 F 254 plates (Merck) [29] . Menaquinones were extracted according to Collins et al. [30] and separated by HPLC as described by Kroppenstedt [31] . Analysis of cellular fatty acids of cells at the exponential growth phase was performed using the Microbial Identification System (Sherlock Version 6.1; MIDI database: TSSA6) according to standard procedures [32] .
Strain BGMRC 2075
T contained LL-DAP as the cell-wall diamino acid, which showed a high similarity to other members of the genus Nocardioides such as N. aestuarii JC2056 T (96.1 %), N. agariphilus MSL-28 T (95.1 %) and N. islandiensis MSL-26 T (95.1 %). The whole-cell sugars contained ribose and glucose. The polar lipid pattern contained diphosphatidylglycerol, phosphatidylglycerol, phosphatidylmethylethanolamine, phosphatidylcholine, five unknown phospholipids, one phospholipid of unknown structure containing glucosamine and one unknown polar lipid (Fig. S1 , available with the online Supplementary Material). These polar lipids were quite similar to those of the other members of the genus such a N. aestuarii JC2056 T with little variation [33] Table 1 .
Extraction of genomic DNA from strain BGMRC 2075 T and 16S rRNA gene sequencing were performed using the methods as reported by Li et al. [34] . The obtained sequence was compared with available 16S rRNA gene sequences of recognized species in the EzTaxon-e server (http://www. ezbiocloud.net/). Phylogenetic trees were reconstructed with the neighbour-joining [35] , maximum-likelihood [36] and . Data were obtained in this study unless indicated otherwise. All strains were Gram-stain-positive, and positive for esterase lipase (C8), leucine arylamidase, acid phosphatase, naphthol-ASBI-phosphohydrolase and alkaline phosphatase activities, and utilization of D-glucose, melibiose, cellobiose, glycerol, inulin, D-sorbitol, trehalose and raffinose. All strains were negative for growth under anaerobic conditions; oxidase, a-galactosidase and a-mannosidase activities; and utilization of L-arabinose, salicin, L-sorbose and L-xylose. +, Positive; À, negative; W, weakly positive; ND, not detected. distance matrices of the neighbour-joining method [40] . The topology of the phylogenetic tree was evaluated using bootstrap analysis with 1000 replicates [41] . The DNA G+C content of strain BGMRC 2075 T was obtained by reversedphase HPLC as described by Mesbah et al. [42] using Escherichia coli DH5a as the reference strain. 
Nocardioides kongjuensis A2-4 T (DQ218275)

Nocardioides nitrophenolicus NSP41 T (AF005024)
Nocardioides caeni MN8 T (FJ423551)
Nocardioides daeguensis 2C1-5 T (HQ246164)
Nocardioides simplex KCTC 9106 T (AF005009)
Nocardioides aromaticivorans H-1 T (AB087721)
Nocardioides ginsengisoli Gsoil 1124 T (AB245396)
Nocardioides montaniterrae SR-1 T (KF955611)
Nocardioides humi DCY24 T (EF623863)
Nocardioides daecheongensis KIS2-16 T (KJ135310)
Nocardioides maradonensis RP-B30 T (FM998000)
Nocardioides ultimimeridianus RP-B26 T (FM997998)
Nocardioides tritolerans MSL-14 T (EF466107)
Nocardioides panacisoli Gsoil 346 T (FJ666101)
Nocardioides insulae DS-51 T (DQ786794)
Nocardioides aestuarii JC2056 T (AY423719)
Nocardioides marinus CL-DD14 T (DQ401093)
Nocardioides opuntiae OS1-21 T (FN178400)
Nocardioides terrae VA15 T (FJ423762)
Nocardioides albus KCTC 9186 T (AF004988)
Nocardioides panzhihuensis KLBMP 1050 T (HM153774)
Nocardioides luteus KCTC 9575 T (AF005007)
Nocardioides albertanoniae CD40127 T (HE801966)
Nocardioides zeae JM-1068 T (KF900163)
Nocardioides alpinus Cr7-14 T (GU784866)
Nocardioides furvisabuli SBS-26 T (DQ411542)
Nocardioides oleivorans DSM 16090 T (AJ698724)
Nocardioides ganghwensis JC2055 T (AY423718)
Nocardioides exalbidus RC825 T (AB273624)
Nocardioides hwasunensis HFW-21 T (AM295258)
Nocardioides bigeumensis MSL-19 T (EF466114)
Nocardioides aquaticus EL-17K T (X94145)
Nocardioides nanhaiensis YIM M13091 T (KJ013499)
Nocardioides lentus KSL-17 T (DQ121389)
Nocardioides kandeliae BGMRC 2075 T (KY270876)
Nocardioides agariphilus MSL-28 T (EF466113)
Nocardioides islandensis islandiensis MSL-26 T (95.1 %). On the basis of the neighbour-joining, maximum-likelihood and maximum-parsimony algorithms, phylogenetic trees indicated that strain BGMRC 2075
T formed a distinct clade with N. aestuarii JC2056 T (Figs 2 and S2) . The DNA G+C content of strain BGMRC 2075
T was 70.8 mol%, which was within the range of the members of the genus Nocardioides [33, 42] .
Based on these phenotypic, chemotaxonomic and phylogenetic data, strain BGMRC 2075
T represents a novel species of the genus Nocardioides. The type species is Nocardioides kandeliae.
DESCRIPTION OF NOCARDIOIDES KANDELIAE SP. NOV.
Nocardioides kandeliae (kan.de¢li.ae. N.L. fem. gen. n. kandeliae, of or isolated from a plant of the genus Kandelia). 
